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V9030 gddo ©mgzoe-3esliBoggdo Loydogbgdby (Mmdangdoi gFobss@dogygdoshb
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dgdmmogobgdyemo  3mblE®yJiool  dpaydomdol  ©s3o@ygol  Logo®aygwm
}m®Adgdo  odbgds  dobo  3gbB@s@y@o  bolGo  bofogol  gOmo o6 ™o
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4.1. 5) o JpyAomdols ©s3sMagols dgmag dgdmbgggol (bob. 4.1.3). glodengdganos
306LAOYJ300l JEa@smdol ogomygol Lsdo bobggo®Bsm@ol dgdmbgggs (bob.

4.1. 9).

21



D

3963Gsmy@0  bobEo  bofomol  homebggdo  (goospomgdgdo) s
dmoO9bgdol 3gmbggdo Loggebdm §gd@oagddo @maos:
d =&,-Q; 0q.=-b,-M; (18)
oo, Qs M-k §gh@omdo goji3ogdo @ Ggoddoyeo doygbsgo 3mdgb@gdos
Qx s My dodo@mygangdgdo s bodbgdo dglsdsdobo@ wodmjogdbymo s@ol bobsb

4.1.5,0,3 303999 IEaMomdols ©s3oMag0l BmMIgomsb; Ok s Pk — bsbmgsbo s
390byg@s @sdgmenmdol godomgogolifobgdgano 3mgxo3zogb@o, GmIgaoi
©5dM 3ogdbygaos 3G gby gery@o LolGgdol dopodgools a®dog s domo sIkgMo
50567 o© gobemoggdygmo asdgdol mwybgol LoboliGggdby.

‘dgdmogobgoymo  3oblg®ydaool  bolEo  bofogols  dpa@osmdols  sdmissbols
2o05(943900lbol  Losbas®odm  Lgdoby  Lolbobegam  Fgd@omgddo  @gojdogyeo
dogmgdols o  dmdgb@gdol  B0dos@m Y gdgdo  So@gds  300Mbomo©, obyy oMo

bogogmegdygam  domo  bodpgogro  dodo®mnygangdgdol  [obsb{o®o oy gbe.
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Loobgo@odm Ljgdol dodxggbs bofom@o gobmoglgdymmo FgdFoegddo dogomgsbo
b9dmJdggdgdols bodbgdo dglodengdganos domgdbyao 0bsl ogdbomsw, boem
dod3bgbs  bofoado  Jpa@opmdbols  godggol  Lodogdom  gm@dol  dobgogon -
©5©gd0m0 5b Yodymxzomo (ob. bob, 4.2.,0,9).

mikml mn:ﬂsﬁcaﬂﬂﬁnh o el ﬂE-l:rL::_-lcE a:ﬁaiﬁ-mﬂmﬂxn rEmjanl“:u‘!EﬂE-nL hjﬂﬂ:.

306LA®YJz00l bolGo bofools asbogo 339m0L K-9d0 3mbsjgggmol @@ gzo©0
boboli ©ogg@gbiosm @ asb@magdsl gdbgds dgdwgao Lobg,

Bl -y (K)+ p-Y(K)=R,-Cyo+ X (C,=i-L)-Q +) M, =0, (19)

oo (K-1b<X, <k-b, 5 b s@ol jmblEGgJcool bobRo bsfogols
d0b53390900L bmds (@g539mbs Bm@dol 3M0bIgdols dobgospgdols bmds);
Y(K) -30bL@®ydool bob@o bsfomol (gdmb) K-g@o dmbsgggmols howeybggdo;
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RA,B)=%[nZn i)Q+t ZM] (20)

oMol dognmgobo  godBmmgdol Qk o My (k=1,2...,n-1) bgdmJdgogdologsb
30b6LA® ]300l bolBo bofomol (@g@ml) Loydogbgddo (A s B {gm@oengddo)
SMdOYE0 ggMBogo@y®o 09530900 (0bsbml obymbmsb gohmsw!).

g0l (godol) a®dogo s  gobogo  @ybgol  dgdmbggzolomgol  114.2
235bBM@gdoll bmgowo 5dmboblbl, GmIgaoi Lbodos@maosbo 0dbgds gmkol dmerosb
Loa@dgbg, 9469ds dgdegyo Lobyg (3argddglh dogd  dgdmmsgsbgdaeo sdmblibols
bgdbol godmygbgdom),

y(k)=u|j’(f'EC|k +C1-cos.uXkJrCZ-sinuXk—u Z[u (X, —i-b)—sinu( X, —-i-b)]Q -

e L i=1

" Ilz I Zl:[l cosu( X, —i-b)IM,, (21)

Lowog u? Pd@,/EIb.
boggenggo LobEgdol Logdwgbgdol Lolobwgdem 3do@mdgdol y(0)=y(n-b)=0,

Xi=kb @wo N =b-u Jgdm@ebogno >5@bodgbols gomgogolifobgdom 1142 asb@mangdols
Sdmbablibls gJbgds dgdgao Lodmenmem Laby,

S rn. SN k)i (n—k)- &, n?+(n—K)-(tgkn —k- k) S(n-i)O =
Il[n cos(kn) i-tglk-n)—i-(n-k)nlQ +[n-a, -n°+(n-k)-(tgkn —k-n )] Q, +(tgkn kn)izzk;l(n i)Q =

l{kj[ COS('”) tg(k-n)—(n—k)-n]Mi—(n-6k~n2-tgkn+tgkn—k-n)-Mk—(tgkn—k~n)niMi; 22)

) i=k+1

1)05906 ak_(ak E-1,)/b% b, =(b,-E-1,)/b;

2obGma gdols sdmbablibols Lodmenme ‘dgga0 (22) Foddmoaqbls

dopob@@sma@o  dJogologbol  @odsgnosbo  aosbsbgmmgaol  jmblE®yJiEool
bobBo bofoamols (wgdmb) a®@dogo @ybgol sdImEsbols gosfyggdol. aobbogyaos
Lodgp®ogao  ©s  060dbodgB@oygmo  dpa@smbol  3odygol  gm@dgdol  (N-1)

9JOMA35MMgobo  2obGmengdgdols  Loli@gds Q o Mg dognmgobo  goJpmagdols
bgdmJdgogool @@L (Boor  dm@ol  @gdml  aoybgol gOmo  Sb  m@o
bobggo@@ommol gm@doll ©AML). aob@magdols sdmbsblibol dowgdyer dgwgydo
o0 gdgmos HOE@M9o0: Q] =(Qu 4 |)[Mi| =M, |- (0b. bob. 4.3, ©)

Omama 3 3bmdogros, JmblEOYJEool dpa@smdol Fmbolfm®mdol  Lofgolo
300md0sb  goblbgoggdygmo  shogro  Fmbolfm@mbol gm@dol  s@OLgomSl
dggbodsdgds  dobo  [o@mdmddmd  dognmgob o Jdmems  bymmsh  Gmanmdbs.
>bodbyemo  2obdo®@gds  Lodygoamgdol  odgrggs 44 Aob@magdowsb  (LobEgdols
Lodmenmem  sdmbosblbowsb) godmg@osbmn Qv s My 9Ebmdgdo  ©s  dogowmn
990900 bobol dsbsbosmgdgmo asb@mmgds N(&, b, =0,loes GoymeG bgdmm
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50bodbs  bobmgobo o gymbyds odymemdols  godomgs@olifobgdgaro
3098030963 d05  OmIdgwgdoz  ©odmgoEgdgmos  d3@gbygeg@o  LobEgdol
5200900 a®dog o Jomo  ©sIkgMo  AoEosbymo®  Aobgmsagdygao  asMgools
©9bg0L Lobolidggdby. dowgdyemo asb@magbol @qliggdols 3mgbs dJobobdgfmboanos
sOLgo Yo 3md309@gOgEo Bod3g@ho 3Oma@sdgools ysdmygbgdom.

LobiGgdol Lodmermm dobsbosmgdgaro aobGmergboli 5dmboblibbg oyB@bmdom,
30bLA®YJ300l bobEo bofomol (wgdml) bgdoldogdo N Jmbszggmols Ipy@oswmdols
Fobslfmamdol wogodpgol 3oMggero xm@dol (9Omo  bobggo@Gomwol) ©O™L

@g5dBoge  dogngdls s dmdgh@gdl  dmdols spaomo ozl dgdwgy
©05dM 30 goymgdgdl (ob. bob. 4.2.6)
Qni=Qk; Mny=-M, (23)

bogm, 35bgamgdols eoyfo Gogbgol dml Mp2=0

3m6LA®9Jool  bolHo  bofomol  (@gdml)  bgdoldogdo N Jmbssggmols
doa@omdols mbsl{mamdol ©sgomygol Igmeg gm@dol (m@o bobggs@@ommols)
Ml (ob. bob. 42.9):

Qnk=-Qx; Mnk=My, (24)

beoenm, 35bgangdol aoyfo @oibgol @™ Qn=0.

11.45 ©os 1146 ©sdmzoegdygmgdgdol 1144 asb@magdsdo mobdodwggdygensw
dgBobol  dgdpgy  doowgds  m@0  dobsboosmgdgamo  2obGmengds,  @mImgdlsc
asohbosm  gmblEagdzool  boldo  bsfomol  (0g@mbl)  dpa@dopmdol  go®agols
Lbgopolbbgs  gm@dgbol  sdbobggamo  ggbgms  glolOygmme  dg3d0  sdmbsblibo.
305JBogygeo 360dgbgenmds gbokgds 53mboblbms dobodsgy@ 360dgbgermdsls (N4, )
amdganoi sbobogl padomdols godygol Ggoy® gm@dsl o mblE®ydiool
bobBo bofoeols 3@o@oggeo dogrols aoblobwg@ol Lodyoagdsls odangge-

P.=(n*-E-1,)/b% (25).

30bLA®YJzool  bobGo  bofogrols  dmgbogrmds @  Losbyo@odem  Loyddy

2ob0lobmgMgds RmOIYa gdom:

| oy, =(PB/N )\/( A}(v%o + A%mn Mos (Lyoso ooy pb/n; (20)

L jwa0=ND bog@dols o f=2fp Lodopmol dgdmmsgsbgdgmo  sbogo  @odols
306LEAOYJ300L Logmdgool 3356dg60L K-gdo0 (9mGomgdols bsbmgsbo ©sdymemdols
3098030963900 39bHGs @0 bolRo gmgdols ghmo bobgge@@og@on ao®gzols
(209mo9@330L) AOML (Jpydosmdol goMagol 3oMggaero dgdmbgggs, ob. bob. 4.5)
aodmongagds oo gaon:
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am@Es  gobl®mydaool bobEo bofomol (@g@ml) ©oymaol @oibgo 39bHos
(n=3,5,7...)

nz_l 'k' n_k F 'Lsdmggo .
o
64n° EA . f?

30%0 0

(@)™ = 27

am@azs  goblg®ygdaool bolEo bsfomols (wgdmb) ogmegol @oibgo  @gfos
(n=2,48...)

3-n-k(n—k).F01-L3d(,,io _
64n*-1) EA_ . -f?’

Jm%o

(@, )% = (28)

oo Dy ©05x3M5d0l  aoMgbol  35@MadgBMos s asdmomgan gds

RQOAIYom,

n+1- 2|
== ==Y [1+(———=)tg%a ] 29
Fa= 2 soga 2l )i, @9

bogmdgdol  bodsg@o  ©as@gdols  3go6dgdols  k-g@0  Tadomgdol  gnmba@s
©odymmmds b, =bu+b 'k gob3odmgbgdnmos  Logmikol  a@dogo 67 o©0
©09BMAI>3090000  ©>  ©osBMSadol  asMgdol  @ybgom.  xoddo  dgdogoao
Fag@goomeb  gmggogegho  ba  pobobobegdygds  Bosbgmgdon,  Gmdgmog

3609369emgbo  dzodgs bk 3mg503096Gbg. b K 3mgn0G0gbdo  godmongmgds
QOOIYom,

—. n(n-1
b «= ( ) ; (30)
4k( n- k) EA{»@ 3040 ’ 01
ooz EAL-  bogmdol  Lodop@o  @osg@opdol  ©ao@ol  Lbobolidg;

g — bogOgbmsb Logmdol 3o@Mggee dmbsizggmbs o (396G®ogg@o wgdml dm@ols

390bg.

Pgdmogobgoygeo sbogo Godol gmblE®mydcools Logmkgdol 3356dgd0ls K-g@o0
Vgdogogdols babmgobo sdgmermdols 3098030963 gd0 a,=a k+a k2,
(3960®oe @0 bobEo @gAmgdols M@0 bobggo@@om@on yo@gzol (2odmde®igol)
OOl (Jpgdomdbol  godagol  dgmeg  dgdmbgggs, ob. bob. 4.5) @mIagdos
©5dM 30 oYmo  sMosb  Logmdol  ©®gge s 30b93sGogn®  ©0gnm®ds309dby

aodmomgan gds dgdegao ©odm 0w gdeya gdowsb

a_ kz(n k)2 F o1° Lsdmrgn Bllmd. . (31)
k2 = 2n (n 1) EA(,QQO : fo BZl)oJ 1
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bo@oi Biy,y @0 Bayy, bogmdgdol Lobdgdol (‘dgdmmsgsbydyen 30bLA® g0
99033l g9OBogoyY@d s dm@0bmbHomy®  LolBgdgdl)  Gsmegbmdbols
aodomgomolfobgdgero  3m9n03096G0s  @OmImgdoi  godmomgemgds  dgdogyo
RMAOIY gd0Esb,
8., k> (n-)-Q 3 (1-1)-Q; By, = %: (32)
= =

Logmdgdol ao®gool 33obdgdols K-g@o0 (gdBomgdol jgmbygds ©odymenmds
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05308 b6z [omMoygbl sMHOR03 gagdgb@gdl. 35300l As5Bbos Lobobdg o
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50608360l oMLos  dMIkgMgdologeb  (Jegdgdol  dmd g@ologeb)  Fomdmdmdogno
dools 5OLYIMDs. 5IM0RS, Logmkgdol (dogomgdol) LolFgdol Bsmgds@olzm®o sefgMs
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53mblbs 36M5JdGH03MIO®E SOEMY) 5300 5dM3sbss. sbiggg @bws S@obodbml, ™3
30b6LAOYJ30900L  goobas@odgdgdo  (s@lLgdyeo  Fodydo  ob  L3gEosgrygdo
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dognmgob BoJBm@gdol byl ©o Loodgom Vgogagdl odgnggs [1], dopa®sd sbigmo
Lobybdg ymggemgol o6  gbodo@mgds  ©0d30Mg]Hgogel, Goasbsis  bdod
dg3mbggddo ao5bps®modgdgdo ©oxg®gbio®gdygmo LJgdol godmygbgdbom dowmgdyeno
39098900 ©533GmMgdBgoolongol bsgdos@olo LobylGom gobamgogds Log@Eomo
LobEgdol  aoobao®odgdoesb domgdyam Jgogagol ©s o0po o@ dmombmgl ©ow
‘dOHmdol obobo®y gdl.

4mggeogg bgdmom  50bodbymosb  2sdmdpobs®yg, dgdmmsgsbgdygeo  [obsb{o®
©5dodyg@o  shogno  BAodol  jmddobo@gdbymo 3mblE®Myiool dogodmgsbo bsfoenols
3oob@0dgds Ygbtgagdgmos ogg@gbgodgdygmo bfgdol o ©OggeR yododymo
,,00gdb00o dox30L“ LosbyoModm gm@dgangdols asdmygbgdom.

3903 0g35@9®  LodMFYgdo  aobmspagdageo  Logmkol  Losbyo®odm  gdow
dohbgyemos @  Logdegbby (A o B {g@domgddo) ¢d@ogoe  hodspa®gdeyao
SM5M Y3000  (Ydodgoo) fmbm dogo, OmIgmoi  ws@goGmygmos gy @ Lyao
dogrgdom  (bobNel). Jgdmmogobgogaro  joblbpdgdcool  Hadboga@o  yowsfygaHob
dobggom  Omgm®g  dglogoa@o  s@obodbs,  Logmdgdol  Foboslo®  ©odsdgs
bo®Eogeegds o090l bomsbowm g gdgb@gdol LobJ@mbymmo d@9bgom, @3
0393l 5Mgb0ls bogmkmsb hodog@gools 3356dgbols ONIINGRATON
o500 gdol,  5do@md  dbodgbgermgobos  Logmkol  ©@ao®gdmsob  hodog@gdols
Vgo@oamgdols  @owosaay®o  aowoseaommgdoms  bowowol  goblobmg@dsl,  oby
3356dgdols  aossaoggdsls s gdom@me  dombg dmJdgoo  3gobdy@
53 300mg95L Jm@ol 30MmEs30®0 ©sdmowgdygegdol aoblsbmgdsl [2].

Logmdol ©ao@gdmob dgg@mgdol 33obdgdbg  dmdgrwo dgyn@ligero asbogo
dogns  gpagos  gdgao  Lobol  ©o@godmggdol  bgdmJdgogdologsb;  dygwdogo
©oGgodms  (30bliH@yiaogmo JnbobGgoon  jmblidygicool dFgedogo  ws@goGmgs
dopgdgmos Log@Eomo  3mblG@gdgool  3g@Gogemg®  LoddEHgol  Jgges G930
3obaoggogm bogmdby) 8). @wodgobygmol @o@godmgs ©o p). @odgobymrol @™
Jodoll  bgdmJdgogds.  s@bodbymo  s@goMmggdo  Imgdymo  s@ol  Lsgmdol
©3Mgdmob ggdmgdols 3gobdgdol (1, 2, ..., N-1) (gOBogddo (bsb. 3) Gmameg

dggeObygao  dsgngdo B, P, . » P Logmdol @ao®gdmsb  hodop®gdols

V90Boengdl dm@ol bmds |, dogno, A s B (gdBoegdl dm@ols bmds L=I-n
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bob. 2 begmdolb beabpota'de binde
bogmdols  hodog@gdol  Fg@Bomgddo  gg@@ogomy@o  ©s  3m@obmb@sgmydo
(LobE ol 2o3ddMxgbo) Mgo(30900 godmomgmgds B gdom;

15, 18
Ro=—2.(n-DR="2 iR, (Ri =R =R,) (33)
i=1 i=1
S-ip SR,
H — RO — i=1 — i=1 (34)
tga, ntga, ntga
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GoEs  gobogo Fgggdlbgeo  dogngdol  Loworggdo  Hogos,  yoddGxgbols
db0dgbgeomds godmomgam gds Bm@Iom;
H=[(n-1)P] /(2tga ) (35)
ooz P odob bogmdols hodog@mgdol Tg@@oagddo dmddgoo ggd@ogseey@o
(396030) dogno; A Logmiol 3odgger  3obganls s A s B {30@o0mgdby

aodogog
30@0bmb@o@y® bobl dmdol 3ynby;

Logmiol  K-9@0  3mbogggools  ©sb®ol  guobg ol §g90mbg  godsgoe
300M0bmb@o@ @ bobmob godmomgemgds Gogmdowsb;

k-1 k-1
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3390 do  s@d@ oo dodlbodognyg®o  asdkodsgo  dognols aodmmgans  dgdgao
ROAOIYE0m; Nﬁiﬂj =Ry +Hg; (40)

30mgJBomgdobomgols Lodo®m LobyLEom ©5dM (30 Logmdol
(fo/1<1/10) bog@dols  godmmgans  glodamgdgamos  3350@5H @0 35Go0m@ols

L 1
2030996980m; S., = 5[ V1+c? + Eln\/1+ c’+c, (41

oo c=4f/L. @m@Es bogmko @o@go®mymos  (GmEs bogmdbyg dmddgogol
Lbgoolibgs Lowowols  ob oo 3356d7M0 dogngdo) o |=const Lsgmdol Loymdg
20300z gds B I gdom;

30



R#P,...=R, S, |Z,/1+tg2ai ~I(n+; Y tg%; ); (42)
i=1 i=1
n+1

Pi=P= RS, =il

tg*a, |; (43)

am@Es goblEmygdcool dndboano bsfogols wogmagol @ogbgo ggbBos (N=3,5,7 ...)

ar

T 1)( "")] (44)

R=R,.=R, §"=1[1+

O3S JmblbB®mydcool dndboeno bsfogols wsgmgol @oibgo eyfos (n=2,4,8...)

2
R =P,..= P, §" = L[1+ 8(” 1)( Sy, 4s)

f

Loss .= T0=05D s@0ly Logmdkol  dobodogyy@o  hopybgs. o fo-

3mblAGadaool  Aoglodoma@o  Bofgnmmds; D 0G0l 3oblogdgool
960®o @0 bofoamol  @goggmbs  gm®@dol  3@obIol  gydol  SIxgdo  F@ol
©05dg@®o.

(44) ©o (49 goOIgmgdon podmmgmomo Fggpgdo gdmbggze (9) goOIgeon
aodemgaogn  Logmdol Log®dol byl@ 860dgbganmdgdl. sbggg, Gm@Es N-o  (44)
> (45) go@dygmgdo ool  JoMadmerol  Loa®dol  goblobwgdol  (3bmdogen
RmAIYesbyg [3] , @mIaol asdmygbgds 3GOMgBodgdolsls Jobobdgfmbognos;

R=PR,..=R, S, =L[1+ f( "")] (46)

Yggnobyemo  dsgngdom (B, Py, .. , P) @o@g00mgmo  bogmkol s jgobdm
Va0 Boagdoll  m@obs@gdol  goblobrmgds  dgbodangdgenos  0d  dmbob@gdowsb
3odmdobodyg, ®md  dobo  [mbosbfm@mdol gm®ds  dbgogbos ®@  Logdogbbyg
dgdedy L dogrol godol (Gmdgmog @s@godogmos sbogmpogdo  dgggdbygao
dogngdom) dogbogo  dmdgb@gdol  g3ogdol. K FgdBoemTdo  doybsgo  dmdgbEo
25300z gds BMOIYEom;

S (k-i)p-nS
M =[k-nT & g )
S (n-i)p

=
47) gmedgmsdo 3odggao [gOHomol meobsgol =1 -tga, ®s Ioybsgo

dmdgb@Bo

Mi=0*Ry dgdobol  Fgdgy k-g@o  (godomol  m@obs@ols  aodmbomgamgen

Ro@Adgesls 9dbgds Lobg;

31



f,=[k—nit 5 ]I tga, (48)
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Resume

This thesis shows the results of the constructing, analytical research and technical-economic calculations
for the pre-strained combined construction of large-span crossing of new-type pipelines.

The thesis shows the review, classification and critical analysis of the existed constructing of the
main pipelines’ large-span crossings. On the basis of the above, the new-type construction is elaborated
and the positive decision is issued by “Sakpatenti” for the innovation of its technical decisions.

The method is provided for the geometric parameters, probable active-load types and calculations
of the proposed construction. The dependence of the ropes and arch truss inflection on the crossing
span’s value and arch ground-to-top distance is determined, which in its turn depends on the radius of arc
segment and size of octagonal prisms’ arrangement, which is defined according to the span’s size,
determined from the bearing capacity of a pipeline’s pipe to be passed inside it.

Thesis shows the elaboration of calculation method of rigidity of the rigid part of pre-strained
combined new-type construction of pipelines’ large-span crossing, which is performed with the
integration method of differential equation of flexible line for the cross-section of its central rigid part.
Possible shapes of proposed construction resistance loss are described, when its central rigid part is bent
in the shape of one or two semi-wave.

Calculations on the rigidity of the proposed pre-strained combined new-type construction is
possible with the “Hinge-Chain” and Engesser-Timoshenko methods. When using the “Hinge-Chain”
method, it is complicated to take into account the diaphragm’s (combinatin of foot-pieces and
connections) bending rigidity influence, and when calculating with the Engesser-Timoshenko method,
althouth it is possible to take into account the diaphragms’ bending rigidity influence, but it is not
possible to take into account a pre-stain force when there is an Eulerian instability.

Thesis shows the fina result of the differential equation’s solution of the construction rigid part’s
cross-section flexible line, which is the solution for the task of longitudinal bending of rigid part (stem) of
the construction of the main pipeline’s large-span crossing. The system of homogeneous equations of the
shapes of the smmetrical and sant-symmetrical loss of rigidity is described, when the power factors
make influence (including a case when astem is bent in one or two semi-wave shape). Two characteristic
equations are received, which have infinitely many solutions of the roots describing different shapes of
rigidity loss of the construction rigid part (stem). The minimum values of the solutions, which describe
the real shapes of rigidity loss and gives possibility to determine a critical power of a construction rigid
part, have the practical importance.

Calculations of the stretched and off-centrally compressed elements of the proposed construction
are made with the use of probabilistic method.

Thesis shows the calculations of the rope part of the pre-strained combined new-type construction
of the pipelines’ large-span crossing, which is performed with the “ideal cable” and “chain-line" parabolic
approximation methods.

The new-type pipelines’ large-span crossing’s pre-strained combined construction is elaborated, the

construction solution of which differs from the analogues with the placement of pre-straining/to be
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strained elements and new improved scheme of its strain. Simplified installation of the main pipelines’
pipe as well as convenient adgustment of the force in crossing’s load-bearing elements are achieved with
the technical solution of the thesis. Technical solution also reduses the construction period and
materials’ costs and increases the bearing capability of a construction and reliability during an operation.

Technical result is achieved with the fact that the connecting elements of |oad-bearing elements of
main pipelines’ large-span crossing with L span f up/down arrow is performed with the octagonal prisms;
on the four lateral sides of which the arch trusses, with the parabolic inflection and upper belt, are placed
radialy; and on the other four lateral sides the ropes are placed on the radially arranged foot-pieces;
which are hinged to the supporting node-pieces of the pipeline’s construction; and the racks at the free
ends have the screw-pads in which the screw uniform cross-section elements are screwed; which have the
counter-nuts and cross-like holes in its rectangular part; the ends of the uniform cross-section elements
are connected with the cylindrical hinges to the rope rack linked open-section elements;, on which the
semi-cylindrical node-details are hinged; and a rope with the sheet pad and bolts are connected to the
open-section elements; the node-points of truss upper belt and rope-holding radially arranged supports are
connected to each other with therigid connections.

The main node-points for the connection of supporting and load-bearing elements, needed for the
new-type pre-strained combined construction’s engineering, are decided and elaborated.

On the basis of the calculations carried out with the typical calculation programs of the building
structures the validity and priority of the technical solution, described in a formula shown in an author's
right, is substantiated compared with the anal ogues.

On the basis of technical-economic calculations the effectiveness of the proposed new-type
construction is assessed.
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